

(Algebraic Expression) 

s|vsl<pc,<p +, -, X, -=-,^■^t«iwltil iil'^5lf^(.<pi!i '>iIrIc,<u^* qR'»lc<i 

’’T?^ '9'Sl(.«i OT 2f€k^ ■^, 'flW’tlf^Fs<p TlPf (algebraic 

expression) ^ ?lf^ ^ i CTSpf, 2x, 2x + Say, Qx + Ay"^ + a + \/z R'ojif'i 

i£f^ i£|<pn5 <lPl I 

^ ^sflt¥ PTO%f - 

► 

► '>iki(.<u <P'!it'o I 

► ^ '8 ^ I 

► ^’f‘»fiiii 'Q ^ si^ 

Gilt'S •»|1?1WI 

► •J1»|»(lli£l<P ^npf, SlI^JIJ) '^lf»f ;£|'^ '5^-^R<P '^iPf '^Jt^ ^<100 ’ll^lt<l I 

^ •Jis<»(||i£)<p '^iPf, £|f^^ lilPl ifl'^ ■5^-^fa|<P iUPt^ ^’ttW <P<1C'0 I 

► "^fFT ^?f*l^ 'STlT^C*! 2t^st*t <P<1(.'!> ■'traw I 

4.'^<P ’8 

^ (£i^ grfi^ woPPf^ c^ti^Tf >r?'«ijr (;*ic<mwi wu i^w*r 

■^sCfT, £|'o1<p!i 5(.'9 'BSRJ (.-^uluw t'slw'l I ■*lf^ S|'o1<pn> 

Pfirv ^'«IIT pypl '^5R tfll^ I C^tC»n 'oil(.eili>»iN 'il'^ CSlOT 

t*IC.^IC‘ll "SlH S}^ ’ttC^ I '5IH C^lwl '0)lt'lll>*ll<l ^Ic.^ I 

'^^'1% *in(.»i<i ^te^'ilPiRxp '^iPt I nlPlt^ 'i|'^ 

lil'^ ^ l>«1C^<1 'Sflsf '0|mH|'9|^ ^1^ 'Q tt'PH - 5 ^ I 





X I ^k(.«l, (i) a, (a) ax-\-by (Hi) ax^+bx-\-Cj (iv) ax^-\-bx‘^-\-cx-\-d 

X i>«ic<P«l a, 6, c, d I 

x t>Gic<P^ ■^'*1^ cx^ c (^ 

I p c c 

I W^IC'il ^ ca;^ ^ c (coefBcient) 

p C^ i£l^ (degree) <i«il i wlcil 

'siM ^ I 'Q ’5PlI 

0 'Slt^tl^ t>Gi<^i-<ifSfvs '^'iIiJc<P I C<l^*i, 2x® — 3x® — + 2x — 5, x 

t>«ic^^ ^1^1 6, '5!^^ 2rr:®, ^5^ 2 —5 \ a ^ 0 RC«1, 

(z) ^1i£ll 0, (ii) ^\f£\\ 1, (iiz) ^**1^ ^1^1 2 (it') ^*'1^ ^1^1 

3 I c<ic<plc*il (a ^ 0) 2tTO (.<ic^tc*il 0 'sjtiSIl^ (a = ax^ Rww) i 0 

'^‘'1^ Rc<ii>«il <P^il ^\^\ ^^v'aQlIijv!) I 

X t>®lt<P^J X ‘^1'^ O^T^, C^tW 

^ ^ ^1^^) ^ I ^<1^ <i4il(.<p 'q|>i4(standard form) ^ i 

<ij<i^lc^i^i X t>cic<p<i ■^‘*1^c<p P{x), Q{x) snfl^ ^l^t <p^ii I CWT, 

P{x) = 2x‘^ -\-7x-\-5\ P{^) 2|^c<p X ^lc*i^ R^^jvsl I 

P{x) X i>«i(.<P^i c<pl(.*il a <i'^lc«i (Jl "^t^STIt ’^, 

‘ilW P(a) ^ ^1w ^ I 

i. ■*# P(x) = 3x3 + 2x2 - 7x + 8 '^, p(2), P(-2) >^1^ P >5^ 


£fii^ X 2, -2, - <^lt, 

2 

P(2) = 3(23) + 2(22) _ 7(2) + 8 = 26 
P{-2) = 3(-2)3 + 2(-2)2 - 7(-2) + 8 = 6 



Rtsfi ■^^^'>J[(.«il X 'S y i>«ic<p<i i>®ic<Pfi I 


2x -\-3y — 1 

x^ — Axy + 2 /^ — 5a; + 7y + 1 
8a;^ + 2/^ + lOx'^y + 6xy^ — 6a; + 2 



So 




cx^y^ ^ (TBlt^ c (^) 

p \Q g ^5r^®tT'5I^ I cx^y^ c x^y^ P + ^ 

'sM I *£[<1^ ^‘*'1%:^ ^If^ ^hlc<p 'sjtsit I 

P(3:,y) ^1 <p1w^1 £|^<p "^t^f ^f&vo <P5|1 ^ i (?rsR, P(x,y) = 8x^-\-y^ — 4x^-\-7xy-\-2y — 5 
^ 3 P{1, 0) = 8- 4- 5 =-II 


R>*i t>®iw^ 

x^y z t>«ic^^ ^ii’j[c«ll cx^y^z^ i c (^W) £i^ 

p^ Qj r ^5r^HI'9J<P I p + g + r C^ (^1^ 'SJtigt t£l'^ 

'srli^lw <i^'H^(i5^i 'sjisrf ^ I P{x, 2 /, 2 :) ^1<p1w5i st^fN^ 

<P^I ^ I C^TSR, F(a:, y^ z) = x^ -\- y^ -\- z^ — 3xyz ^\£\ 3 

P(l, 1, -2) = 1 + 1-8 + 6 = 01 




^) Rc&^ (.<ph(u 

W 2^3 (0 7-3a2 

2 

(8) ° (<f) 5x^ - 2x?/ + 3?/^ 

a^ — a 


(‘^) c^ + - — 3 (V) 3i/»^ - 4 

C 

(io) 3x - (2y + 4z) (ii) - + 2j/ 

X 


’^) Pi(.i><i '^’t^tti(,«il(.'s 'Q >IMI ^?i: 

(i) a;2 + 10x + 5 W 3a+ 26 

(8) 2m^n — mr? (<?) 7a + 6 — 2 


(vs) x^ + X ^ 

('Ji) 6a+ 36 

(&) 2x(x^ + 3y) 
(i^O ^3;-2?/ 

(vs) Axyz 
('Ji) Qa^t^c^ 


’t) Rom 2 i(.'oj<p!i>o<p 

(z) X i>«i(.<p?i ^■'l^ii vsrt^T^ "oil^lo^i ' 3 '^ X i>'nc,^<i 

■sMT, f*!! ^'8 ^ <111 i^*# ^ I 

{a) y I>®1C<P<1 '^■'I^O vsilit*^ 'ail<5»IC'fl <P<I y D'l&'^O 
'sjlisn, '^pU 'Q ^ ^ I 

(i) 3x^ — + X — 3 (^ x^ — X® + x^ + 3 

(vs) 5x^y — Ax^y^ — 2 (8) x + 2x^ + 3x^ + 6 

(<f) 3x^y + 2xyz — x^ 

’SI) ^ P(x) = 2x2 + 3 ^ P(5), P(6), P (I) ^ 9{<^ ^ I 







8 ^ 


?je|^ <8 V9|>1«pei 

■^“'1^ (,<l|>i<psn, liN? ^5TSPTSRI I ■^'»t%r ^5t5r*P«T 

^ I (?rsR x^ ^ X C^ ^ ^<ic«l ^ x~^ *raT 

(.•^c.'spwi '!5|’1<p«n 0 

^t^‘t (x^ + 2) C^ (x + 1) ^ t'f 

(x^ + 2) (x + 1) '^’1^ ^'■1 <p«i (x^ + 2)(x + 1) = x^ + x^ + 2x + 2 

;£]^s|^ '^’1% ^ ■SjIaiT 2 + 1 = 3 1x1 = 11 

\3>ll^<lM «. (x2 + 1)(x- 6)C^ 2x^ + 3 

P(x) = (x^ + l)(x - 6) = x^ - 6x2 + x- 6 ‘il^’siW 3 11 

^ Q(x) = 2x^ + 3 <5'^ "511311 2 31^ W1 2 I 

1 X 

P(x) C^ Q(x) fror ^*1 «Wp5T F(x) = -a; - 3 31^ E(x) = -- + 3 i 

■^llJSft, «N5p5T F(x) m "snaiT 3 - 2 = 1 31^ "f’lT Wf - i 

2 

*3 ^t5l*P(,®15| >||ii)| 'Q '^plj »1^(,'5l^ wtifl '^'Sj I 

'^) X i>®i(;.<p<i P{x) Q{x) F{x) = P{x)Q{x) '^’1^ 

-SIM = p(x) 31^ "SIM + Q{x) 31^ "SIM 31^ 


^ = P(a;) 31-^ f«U -yRTf x Q{x) ■5:«U Wl 

'*1) X 6«1W51 F(x) Q{x) ^ ^ P(x) 

"5^ 


Pj^) 

Q{x) 


R{x) 3)^ "5(1311 = p{x) 3('?r 5|MI — Q(x) 3]^ "5(1311 liC^ 


’ Q{x) f% ’W 


P{x) ^ Q{x) X (>®ic<p^] Qix) < P{x) 

^(.<1 Q{x) P{^) ^ F{x) 'Q ^5N^*t^ R{x) (TP^It^ 

^) F{x) 'Q R{x) X i>®l(.<pii 

^) F{x) ^ = P{x) 'sjM - Q{x) 

^) R{x) = 0 R{x) ^ < Q{x) 

'^) X «t*iJ P{x) = F{x)Q{x) + R{x) I 

'^-'b, 'S DO'051 ’tP^o, cJt^-io’sr OSiR 



8^ 




X 'Sf'ij ax + 6 = pn: + gf ^sc<l x = 0 '8 x = 1 b = q 

a + i = p + g'^ C^t^ C^, a = p, b = q 

^) '^<P«1 X ^*13 ax^ + 6x + c = px^ + gx + r x = 0, x = 1 'Q 

X = —1 <iPi(.<j ^*11^, c = r, a + 6 + c = p + g + r a — 6 + c = p — g + r'^ 
C^, a = p, 6 = g, c = r i 

^) C^NT ^ (?!, X aox” + aix’^”^ + a2x"'“^ + * • • + 

ttn-lX + a^ = Po^"' + + • * • + Pn-l^ + Pn ^o = 

POj — Plj * * * ? (^n—1 — Pn—1^ ^n — Pn 

X I 

'sp^o^: X i>«ic^ii n 'srlWf^ ao (a ^K-l©rwl), ai (a ^TH-^TTl^) 

^^ojlf^ (TTQTlt '^R*ll'8t»)^ I 

^sre®^ (Identity) 

P{x) 'S Q{x) X 'SfitJ ^rSlH ^>l'o|t<P 'OIC'MI ^ (iR? 

®T IpKIt:® W P(a:) = Q{x) C®!^ ^ I P{x) '8 Q{x) 

■ 5 ^ I = w®»T ^ I ^*tH«t®n^ ifi'^ %F«lRit?r ?lf% 

(identity) ^ s| 1^ C®m ^ 

l>«14>|5it^^l C^IWH'S^ 'snt?!^ ^ ■#^ "SIH I (?R5T, x(x + 2) = + 2x, 

(x + y)^ = x^ + 2xy + y^ 1 

'oi^Gc^w X i>®n.<p<i R(.<n>*il <psl ^(.<11 £t«?tcsr Sii^'?i'-l R(,<i[>*il <pR I 

8. P{x) = x^ - 5x + 6 F(x) (x-4) 

(?l, ®T»tC*t^ P(4) >£(^ 5|5rR I 

^I^lT«tH: P(x) C^ (x - 4) ^ tta Wf ®m ^ 1 

X — 4)x^ — 5x + 6(x — 1 
x^ — 4x 

—X + 6 

—X + 4 
2 

iil'«t1I?T 2 I 


p(4) = 42 - 5(4) + 6 = 2, ^[®^, p(4) ^yrsn^T I 


^Obt& 





(t, P{x) = -\-bx-\-c ^0^ P{x) X — m C^KhQ C^, 

P{rn) I 

^TSIt^fH: P(x) (^ x — m Rco^; ^c^l <pRi i 

X — m)ax^ -\-bx -\- c{ax^ + amx + am^ + b 

ax^ — ama;^ _ 

amx^ Pbx P c 

amx^ — am^x _ 

(am^ + b)x + c 

(am^ + 6)^:: — {am^ + 6)m 

„ aw? + 6m + c 

= am^ + 6m + c I 

P(m) = am^ + 6m + c, P(m) '^TSTt^ i 

£|f^\93)li5 ^TIT I 

2|R)'as| i P(^) a C<pl(.»ii 

P{x) (^ x - a ^ P(a) ^ I 

SfsiH: P{x) X — a 0 i 

R Qix); vsi^, ^ 


P(a:) = (x — a)(5(^) + R 

^ X = a P(a) = 0 • Q{a) + P = P 1 

P(x) C^ X - a ^ <Pii(.ci P(a) ^ 1 

'b. P(x) = x^ - 8x2 + 6x + 60 C^ X + 2 ^ 


^TSIt^fH: (?rc^ X + 2 = X — (—2) = (x — a) a = —2, 

= P(-2) = (-2)3 - 8(-2)2 + 6(-2) + 60 = 8 I 

i £|I^\90|I^NS SWcf ^ ^ I 

filf^vasl P{^) a ^ 0 P(x) ax + 6 ^1^1 


^ <p?]cei P 


(-^) 


I 


S, P{x) = 36x2 _ 8x + 5 C^ (2x -1) W ^ WtC»l? W W 




’: «t9tC»l^ P Q) ^ 36 Q) _ 8 Q) + 5 = 9 - 4 + 5 = 10 I 



88 


Sclavs<7 


br. P{x) = 5x^ + 6x^ — ax-\-6C^x — 2 ^^c«i 6 

a ’^n^f I 

^TSIWT: P{x) (^ X - 2 ^ '^, 

P(2) = 5(2)3 ^ g(2)2 - a(2) + 6 = 40 + 24 - 2a + 6 = 70 - 2a i 
70 - 2a = 6 2a = 70 - 6 = 64 a = 32 i 

S>. ^ P(x) = a;3 + 5^2 + 6x + 8 ^ P(x) 

<P<1C®1 ^ftW CL ^ ^C<1 C^, a^ + &^ + a& + 5a + 56 + 6 = 0 I 

^PTW?: P(x) X — a ^c<i P{a) = a^ + 5a^ + 6a + 8, 

P{x) C^ x-bWtt^^ P(6) = {,3 5 j ,2 g , 

"1^s|-i>1IC<1, a3 + 5a2 + 6a + 8 = 6^ + 56^ + 66 + 8 
a3 — 63 + 5(a^ — 6^) + 6(a — 6) = 0 
(a — 6)(a^ + 6^ + a6 + 5a + 56 + 6) = 0 
.*. a^ + 6^ + db + 5a + 56 + 6 — 0, a ^ b 

fill^'asl \s (^^TtW P{^) P{^) = 0 ^c<i 

P{x) — a I 

£W®t: P(x) X - a ^ = P(a), 

£f^ '*1^ 0 I P(x) X - a i 

.\x — a P(^) I 

fill^'aal 8. :r - a ^ P(a;) ’^, P(a) = 0 i 

£r5|t®t: c<i(.R'^ a: — a, P(x) ^Iw<pn5 Q{x) ^lt^?lT 

OT P(:i:^) = {x — a)Q{x) \ 

x = a C^Nt ^ (?[, P(a) = (a - a)Q(a) = 0 ■ Q{a) = 0 i 

io, C^, P{x) — ax^ + bx‘^ + ex + d x — 1 ^(.<1 

Tlf^ >8 C<P^«1 a + 6 + c + d = 0^i 

^PIWT: ^0*1 <pR, a + 6 + c + d = 0i 

^©t^, P(l) = a + 6 + c + d = 0 ["^^1^'MlW] I 

^^^lls, X — 1, P(x) ^<pn5 ^^ItW ’^IKI^J] I 







iiipl 


8ff 


^(.'i ‘pR P{^) ^’ItW X — 1\ 

■^C^, •'iIrIwj <11^, 

P(l) = 0 Wfk a + 6 + c + (i = 0i 

ac«><u: x —1 ^»iN<P VliilN C<IC,<plo*il '^‘‘1^ ‘fl'^ '*lf^'Q ^ 

^»<f5 O'^i 

ii. -sn^r^, P{x) = ax^+hx'^+cx+d a ^ 0, d ^ 0 

'^1'^ X — r I CtT'%3 (?f, 

'^) r '^, r, d i 

'8|) I[f^ r = - «Tf^ '0 |I<p 1(.15 £t<Plf^ '!g®ni ^'SlJt p, d ‘^1^ q, a 

Q 

'^^1^1*1: 

F(r) = ar^ + 6r^ + cr + d = 0 (ar^ + frr + c)r = —d 

{ar^ + 6r + c), r^d r, d i 

P{r) = ar^ + br^ -\- cr -\- d = 0 



ap^ + hp^q + cpq^ + dq^ = 0.(1) 


(1) {ap^ + bpq + cq^)p = —dg^.(2) 

(6p^ + cpg + dg^)g = —ap^ .(3) 

ap^ + bpq + cg ^5 bp"^ + cpq + dg^, p, g, d, a I 

(2) C*?1W ^Tlt p, dg^ 1^1^^ (3) C*^ ^Tlt 

g, ap^ ^^11WI p ^ g ±1 wlcil C^ i 

^|\5^ p, d ^^ttW g, a i 

^sri^ ^ ^ (?r, 

^-51^ P[x) P(r) P <P^ll 

(?IUo (TT^ft^, r ^ ^^ItW (r = ±1 5 

^^ItW (5 = ±1 I 






8 ^ 




P(t) = -6x2 +llx - 6 

■5pit*)H: sfi^ ^’1% ^ ’t'i = -6, ^ = 11 

‘il'^R r '*lf^ ii|'?s P{pc) X — r 'o)l<plw<i C^H ^lc<p, 'sw r 

-6 ^^’IIW ^51<k, ±1, ±2, ±3, ±6 C^tC=n ^ I r ^ 

RRjs( *(l(.»i<i P{^) I 

P(l) = 1-6 + 11-6 = 0, .-.X-I, F(x) lap^ I 

P(-l) = -1-6-11-6^0, .-.x + l, P{x) ^ I 

P(2) = 8 - 24 + 22 - 6 = 0, :.x-2, P{x) i 

F(-2) = -8 - 24 - 22 - 6 ^ 0, .■.x + 2, P{x) ^’ItW ^ l 
P{3) = 27 - 54 + 33 - 6 = 0, .-. a: - 3, P(a;) 'ihli i 

P{x) i£l^ ^ 3 1 ^HT '^iS\K P{x) 

wlwl *41^^ ^ '55^ I 

.’. P{x) = k{x — l)(a; — 2) (a; — 3) CT'^TtC^ k i 

X Jiwl» ^rtc®^ Rw&*il OT®tt ^rlu ot, fc = 11 
P{x) = (x — l)(x — 2)(x — 3) I 

P(x) ^ 2f«4^5f {x - r) 'o|l-<MW<l <£i^ 

^’ItW ^ P{x) (x - r) ^ P(x) <1ii>jiJ«>(,<> 

^»lR»uh <PW P{x) C4» P{x) = {x — r)Q{x) <?n*IT I (7n*llW Q{x) 'sitsrf 

P{x) ^Ml C?t^ 1 I 'oi'So’t^ Q{x) ^e,^l^r«p Re's i 

ivs, 18x3 + ISx^ - x - 2 i 

'’PlW?: ilG'l <pI^, P{x) = 18x3 + 15x^ — X — 2 I 

P(x) i£|^ ^ ’(It -2 Fi = {1, -1, 2, -2} I 

P(x) ^ 18 

F2 = {1, -1, 2, -2, 3, -3, 6, -6, 9, -9, 18, -18} l 
P{a) RwhI ■ 4 #, (?r«l1C5T, a = ^ r G Fi, s G Fj 1 
a = 1 ■^, F(l) = 18 + 15-1-27^01 
a = -1 ■^, F(-l) = -18 + 15 + 1 - 2 7 ^ 0 1 







„=_^^,p(_0=18(-i)+15(i) + i-2 =0. 

X + - = -(2x + 1) {2x + 1), P{x) I 

2 2 

18x^ + 15x^ — x — 2 = 18x^ + 9x^ + 6x^ + 3x — 4a; — 2 

= 9x‘^{2x + 1) + 3a;(2a; + 1) - 2(2a; + 1) = (2a; + l)(9a;2 + 3a; - 2) i 
9a:^+3x—2 = 9a;^+6a;—3a;—2 = 3x(3a;+2) —l(3a:+2) = (3a;+2)(3a;—1) l 
P{x) = {2x + l)(3x + 2)(3a; - 1) l 

^1^‘t i8. -3a;2 - 2xy + Sy'^ + llx - 8y - 6 ^ I 

X '*1 Tipi'S 'Q RtU ’ff'QTTf ’*n?f —3a;^ + llx — 6 i 

-3x2 ^ _ 0 = (_32. + 2)(x - 3) (3x - 2)(-x + 3).(1) 

^il1^ y 'Q ^ Sy^ -Sy -Q\ 

8y^-8y-6 = (4y + 2)i2y - 3) ^ (-4j/ - 2)(-2y + 3).(2) 

(1) 'Q (2) <P(.il £fW tllPlil <)l(.<l, '0G<1 

+2, -3 -2, +3 'iRst W ^ x 

y I 

.*. (—3x + % + 2)(x + 2y — 3) {3x — 4:y — 2){—x — 2y-\-3) \ 

(J\ (P\^ xy 1^1'^ —3 •2 + 4-1 = —2 WW 

3 • (-2) - 4 • (-1) = -2 Wm ^ I 










II 

to 

1 

Ci 

00 

+ 5x - 2 k?I, P{x) Pi;(PP^s ^ 








(i) 

X — 1 

('^ X — 2 

(«) 

X -\-2 


(8) 

(T + 3 

{(t) 2x-l 

(«b) 

2x + l 






0) 

^tW: 4:X^ — 7x + 

10, a; - 2 




(^ 

^5t^: 5x^ — llx"^ 

- 3x + 4, X + 1 




(«) 

^I'Sfj: 2y^ — 2/^ — 

y — Ay y -\-3 




(8) 

^5tW: 2x^ x^ — 

18x + 10, '®l'S5r<p: 2x -\-l 








n) 0^ (J\, 3x^ -4x^-\-4x-3 (x - 1) I 

^) 2x^ + x^ + ax — 9 X + 3 ^C«1 a '^it^T i 

^S) OT^ (71, — 4x^ + 4x — 3 ^^ItW x — 3 i 

'^) ^ P(x) = 2x^ — 5x^ + 7x — 8 P{x) (^ x — 2 (7[ 

t) CW (71, 4x^ - 5x^ + 5x - 4 x + 1 x - 1 ^^ItW i 

W) W: 

(i) x^ + 2a;^ — 5x — 6 W x^ + 4x^ + x — 6 

(o) a^ — a^ — 10a — 8 (8) x"^ + 3x^ + 5x^ + 8x + 5 

((^) —2x^ + + xy + 8x — 2?/ — 8 


>ivjiiiQi<i c^nwr £0:^ ^ ^£ 1 ^ wilf^ 

(homogeneous polynomial) ^ i x^ + 2xy + 5^/^ "^if^ x, y t>cic<p^ ^1^ £ 1 ^ 

'sji^ 2) I 

ax^ + 2hxy + x, y t>cic<p^i ‘il<pl^ (TKt^, a, h, b 

I X, y, a, /i, b RWHl ^ ^ i£l1& c£l^ 

I 2x^y + y^z + 9;2:^x — 5xyz x, y, z t>®ic<P5i 

I 2i(.^i<P 'SiM 3) I 

(Symmetric Expression): c<pl(.*il 'ffW’tlf^tf^ 

c^t<M(;Hl ^ ^ RR^c^ Tif^ w^R<if^Ns w ^ W4>iij(:^5i 

£tf^^ (symmetric) ^?(lf^ ^ i 

a + 6 + c a, b, c £|R>^^ i ^1^^, a, 6, c &®1<P C<IC<plc*il 

RR^C^J ^^R-qf^vs I til<p^v5j|c<J, ab + be + ca ^^iPtR a, b, c l>®1C<P^l 

x^ + y^ + jar^ + xy + y^ + zx "^iRtR x, y, z &«1C<P^ £tf^^ "^iRf i 

R^ 2x^ + 5xy + 6y^ ^iRtR x 'Q y 1>®1(.<P^ £tt^^ ^, x 'Q y 

RR^(.il 2y^ + 5xy + 6x^ '^iRt^ ^R<iI^\o ?flRt (^^t^ i 

W-^R^ '^lf*t (Cyclic Expression): R)*ili5 ^<iRi^ c<plc»il £f^ R^ 

■5^1^, RiR t>«1C<|i<1 (£1^ £f<W ^ 

^tR^f^ ^ ^^iRtRc^ £1^ '?rlRf ^ w 

^llRt (cyclically symmetric expression) ^ i R^ 

fro?!^ w t>^l<piw <P5ii w-^R^ '^iRf ^(.?i ^tl^ I 








8 ^ 



+ xy + + zx x, y, ^ t^l'Cv© 

t>^l^lw X ^I^<1C.^ y, y t£l'^ ‘^f^<IC^ ; 2 ; ; 2 ; (Xl’^ ^R<1(,^ X <l'*llc®1 ^lPtf5 ^|C<P I 

(f]<p^N»|(,<i x^y + y^2 + z^x X, y, js; 1>«1(.<P^ <^<p1i 5 W-3^fw i 

x^^ — y‘^ + ^ ■^lf*lf^ W-^^fW ?Tf% X ‘^1'^ y, y z t^l'^ z 

X y^ - z^^ + x^ ^ C«^W i 

t>G1C^<1 i2fl^ 11%^ ^ ^ I CWT, 

x^(y — z) -\- y'^{z — x) + z‘^{x — y) '^if^tf^ W-3^fw, £tf^^ i '^if^rt^U© 

X y ^^icci y^(x — 2 :) + x^(z — y) + ;2^^(y — x) "^11% ^IT^TTf 

X, y i>«ic<P<l ^(^5 y) x, y, 2: t>fiic<p^i ^tPlc<p 

F(x, y, z) ^l<plw^ <p<il I 

■^tW: C^, ^ + ^ + 

y z X 


W-95fw 

'^l^lc<u -^5^ i£]'^ <ilFltI5<i ^ 

>l^^|fi£]<p i^FHSj Rc<1M| <?(,i\ <P^ll I 

i£] £t^ro®t Scsi^ c^, a, 6, c 0«1C<P^ 

'^) c<pIc»h1 '5^-^Fi<p (a — b) ^c®i, (6 — c) (c — a) ^ 

W-^fw ^c<i I 

^) i£i^ ^ A:(a + 6 + c) ^ 

A;(a^ + 6^ + c^) + m{ab + 6c + ca) (?r^t1^ fc ^ m 1 
5m>'©<i l&^-io'sr (3E|f^ 








^ ^T^rR I 

SnK^lH i<2'. bc{b — c) + ca(c — a) + a6(a — b) C^ RcsR^f ^ i 

^RRR: C^P^tlOTT ^^C?r:^ I 

gf^^R &c(6 — c) + ca(c — a) + a6(a — b) 

= bc{b — c) + c^a — ca^ + a% — ab^ 

= bc{b - c) + a% — c(j? — a&^ + c^a 
= 6c(6 — c) + a^(b — c) — a(6^ — c^) 

= 6c(6 — c) + (j?(p — c) — a{b + c)(6 — c) 

= {b — c){bc + a^ — a(6 + c)} 

= {b — c){bc -\- a^ — ab — ac] 

= (6 — c){bc — ab — ac-\- a^} 

— (b — c){b{c — a) — a(c — a)} 

= (b — c){c — a){b — a) 

= —{a — b){b — c){c — a) 

tsm a P{a) ^ a b C^ (?r, 

P{b) = bc{b - c) + cb{c - 6) + 6^(6 - 6) = 0 i 

(^ ~ ^) v£|’^5f& I 2tw 

c^c^Ng (6 — c) (c — a) 2R^ i 

gfii^ 'siM^ :>iV]Vj|Qi<l> i£l^ ^Tlt C^ I 

'^^0^ ^5RJ ^lc<p 4!^<P ^C<1 I 

&c(6 - c) + ca{c — a) + ab{a — b) = k{a — b){b — c){c — a) .(1) 

(?n?tt^ k \ a, b, c 'sn^ (1) WI 

(1) t£i a = 0, 6 = 1, c = 2 

1 • 2(-l) = A:(-l)(-l)(2) .-. A; = -1 

.*. bc(b — c) + ca{c — a) + ab{a — b) = —{a — b){b — c){c — a) 

^<b. a^{b - c) + b^{c - a) + c^{a - b) (^ t%5R<=f W i 

2R^ ^lf^l^c<p a -P(^) a *^(^<10^ 6 <iPic^ ^11^, 

P(6) = 63(6 - c) + 6^(c - 6) + c^(6 - 6) = 0 i (a - 6) 

£R5 I (6 — c) 

(c - a) £lW I 'SIRR £R^ Wltf^ ^ 


^Obt& 





(a — b){b — c)(c — a) i ^**1^'q<i*b^ 

W-^fW k{a + 6 + c) (TT^ft^ k i 

.-. a^{b — c)-\-b^{c — a)-\-c^{a — b) = k{a — b){b — c){c — a){a-\-b + c) .(1) 

a, 6j c '>i<psri (l) i 

(1) ^ a = 0, b = 1, c = 2 

2 + 8(-l) = fc(-l)(-l)(2)(3) ^ fc = -11 

(1) ^ k = -1 

a^(6 — c) + b^{c — a) + c^(a — b) = —(a — b)(b — c)(c — a){a + b + c) i 
(b + c) (c + a) (a + b) + abc i 

a P(a) ^ a -b-c 

P(—b—c) = (b+c)(c—b—c)(—b—c+b) + (—b—c)bc = bc(b+c)—bc(b+c) = 0 i 

(a + b + c) SfW I 

^Tsrsnf^ ^tit i 

A:(a^ + b^ + c^) + m(bc + ca + ab) 

^1<p1w« 1 (TT^tl^^ k "Q m 

.’. (b+c)(c+a)(a+b)+abc = (a+b+c){/;:(a^+b^+c^)+m(bc+caH-ab)} • • • (1) 
a, b, c ^1c*i^l 'S(*lj (1) I 

(1) lil a = 0,b = 0,c=l‘^l'^^a = l,b = l,c = 0 
0 = k 2 = 2(fc X 2 + m) .-. ft = 0, m = 11 
A: ^ m <]Plc^ ^11^, (b+c)(c+a)(aH-b)+abc = (a+b+c)(bc+ca+ab) i 

'sp^: 

t£| '^tf^ ‘3^^I5 c<P RcSf^^t I 

^<pn> Rc*l^ ^«r^lRR»<P ^j2[: a, b, c 'st*ii 

a^ + b^ + c^ — 3abc = (a + b + c)(a^ + b^ + c^ — ab - be - ca) 

sTsrfcf: sTstM i 

gWsf (ji^ihR 'tiW’flRfw gtl^ £R:?IW 
+ b^ + c^ - 3abc 

= (a + b)^ — 3ab(a + b) + c^ — 3abc 
= (ct + b)^ H- c^ — 3cib(6i H- b + c) 

= (ot “h b “h c)^(ci “h b)^ — (d “h b)c “h c^} — 3cib(ct “h b H” c) 



Sclavs<7 


<t\ 


= (a + 6 + c) (a^ + 2ab + b‘^ — ac — be-\- c^) — 3ab{a + 6 + c) 

= (a + 6 + c)(a^ + 6^ + — a6 — 6c — ca) 

+ 6^ + c^ - 3a6c a P(a) a = -(6 + c) 

P{-(6 + c)} = -{b + c)3 + 6^ + c^ + 3(6 + c)6c = (6 + cf -{b + cf = 0 

a + 6 + c R(.<ii>*ilfl^ '^lf*lf5^ I + 6^ + c^ — 3a6c 

Titi2rm A:(a2 + 6^ + c^) + 

m(a6 + 6c + ca) ^1<p1w^ 1 ^C<1, (TNI^ fc ^ m i W©t£)'^, ^<P®1 a, 6 ^ c «?*ij 

+ 6^ + c^ — 3a6c = (a + 6 + c){k{a^ + 6^ + c^) + m{ab + 6c + ca)} 

£f<^^ a-1, 6-0, c-O'Q^a-1, 6-1, c-0 it - 1 

2 = 2(A: X 2 + m) A: = ld]^l = 2 + m m=-l\ 

.'. a^ + 6^ + c^ — 3a6c — (a + 6 + c)(a^ + 6^ + c^ — a6 — 6c — ca) i 

vq^Pl'Tql*® (t, a^ + 6^ + c^ — 3a6c — |(a + 6 + c){(a — 6)^ + (6 — c)^ + (c — a)^} 

fifsiH: + 6^ + c^ — a6 — 6c — ca 

= |(2a2 + 26^ + 2 c2 - 2ab - 26c - 2ca) 

- |{(a2 - 2a6 + 6^) + (6^ - 26c + c^) + (c^ - 2ca + a^)} 

-|{(a-6)2 + (6-c)2 + (c-a)2} 

.*. a^ + 6 ^ + c^ — 3a6c — ^(a + 6 + c){(a — 6 )^ + (6 — c)^ + (c — 
vq^Pl'T||*v!> \ 5 d. 7|f^ ^ c — 0 ^C <1 a^ + 6 ^ + c^ — 3a6c i 

va|^pl*iq|no ^3 j ^3 _|_ ^3 _ 3 ^^^ \!)C <1 a + 6 + c — 0 a — 6 — c I 

iV. (a - 6 )^ + (6 - c)3 + (c - a)^ ^ 1 

^ ^ = a — 6, P = 6 — c, (7 = c — ai 
A + P + C — a — 6 + 6 — c + c — a — 0i 
+ 53 ^ ^3 _ 3 ^ 5 ^ , 

(a — 6)^ + (6 — c)^ + (c — a)^ — 3(a — 6) (6 — c)(c — a) i 










(Rational Fractions) 

^ %?r 'o?lk“lG«p ’53fi*T ^5?lt?*f ^ i 

^ ^ c? + a + \ _ 

1 -V-7--T ^ 

(a: — a j (j: — oj (a — b)\a — c) 

ii, w- - -1-^-1- - - 

^1 ■ (^a-h){a-c) {h-c){b-a) {c-a){c-h) 

_ ,, _ a b c 

(a - b){a -c)^ {b- c){b - a) ^ (c - a){c - b) 


{a — b){c — a) (6 — c){a — b) (c — a){b — c) 

a{b — c) + b{c — a) + c{a — b) 

— {a — b){b — c)(c — a) 


— {a — b){b — c)(c — a) 

(a + c)‘-b^ (a + b)‘-r^ (b + cf-a^ 







(tS 


(a + 6 - c)(a - & + c) a + &-c 
(a + 6 + c}(a — o + c) a + 6 + c 

(^+fe-^)(^-^+^) 

ia + b + c)ia + b-c) a + b + c 
(c + a — 6)(c — a + 6) c-\- a — b 

((2 “h “h c) (6 “h C — Cl) CL -\- b -\- C 

, _ , o . Cl + b — c 6 + c —a c + a —& 

;2tW ^-^-;-^-;- 

a+o+c a+o+c a+6+c 

ciH-^? — c -\- b -\- c — d + c + d — b dH-6 + c 


wr 


d + 6 + c 

{ax + 1)^ 


+ 


a -\- b -\- c 
{ay + ly 


{x-y){z-x) {x-y){y-z) 


+ 


{az + 1)^ 
{y-z){z-x) 


st^ ■^if^ 


{ax + 1)^ 


+ 


{ay + 1)2 


+ 


{az + 1)2 


{x-y){z-x) {x-y){y-z) {y - z){z - x) 

{ax + l)2(y - z) + {ay + 1)^(2 - x)-\- {az + l)2(a; - y) 


{x - y){y - z){z - x) 


( 1 ) 


( 1 ) 


{a^x^ + 2ax + l){y — z) + {o?y^ + 2ay +1) (^r — x) + {a^z^ + 2az +1) (x — y) 


= a^{x^{y-z)+y^{z—x)+z^{x-y)]+2a{x{y-z)+y{z-x)+z{x—y)} 


+{{y - z) + {z-x) + {x- y)} 
a:2(y — z) + y^{z — x) + z^{x — y) = —{x — y){y — z){z — x) i 

x{y — z) + y{z — x) + z{x — y) = 0 {y — z) + {z — x) + {x — y) = 0 l 


(1) ^ —a^{x — y){y — z){z — x) l 


■>l'05)ls StW ?t1% 


-a^{x - y){y - z){z - x) 
{x - y){y - z){z - x) 






1 2x 

X -h a x^ -h 


4x^ 

x^ + d^ 


+ 


8x'^ 

d® — x^ 


4x^ 8x'^ 4x^ 8x'^ 

+ d^ d® — x^ x^ + a^ (x^ + d'^)(d^ — x^) 
4x^ / 2x^ \ 4x^ — x^ -h 2x^ 

+ d^ \ — x^J + d^ d^ — x"^ 










(t<t 


Ax^ 


CL^ + 


4x® 


x^ + a^ — x^ a^ — x'^ 
R'sl^j, '5#?r ifR? CSff’l^ 

2x Ax^ 2x 

x^ + a^ a^ — x^ + a^ 
2x a^ — x^ + 2x^ 

X 


2x^ 


1 + 


2x a? + x'^ 


2x 


x^ + a? 


0? — x^ 


sfirs ^ = -^— + 


x^ + a^ a^ — x^ c? — x^ 
a — x-\-2x a-\- X 1 


x^r a 0? — x^ (j? — x^ (j? — x^ a — X 


T) " 


c + a ^ a + 6 

/I \ /I \ ~^ 




{a — b){a — c) {b — c){b — a) {c — a){c — b) 
a^ -1 6^-1 - 1 

~l~ /-I \ /I \ ~^ 


(a — b){a — c) {b — c){b — a) (c — a)(c — 6) 


bc{a + d) ^ ca{b + d) ^ ab{c + d) 

/ 1 \ / \~I”/T \/T \ ~^ 


(a — b){a — c) {b — c){b — a) (c — a){c — b) 

. + 1 6^ + 6^ + 1 + 1 

7-rVT-r + 7^-^7^-7 + 


{a — b){a — c) {b — c){b — a) {c — a){c — b) 
+ be b^ + ca (? -\- ab 

~l~ /I \ /I \ ~^ 


(a — b) (a — c) (b — c)(b — a) (c — a) (c — b) 


«?|T5?^ (Partial Fractions) 

■*ltW (,<MWl £t^M ■ 5 ?!, 'oW C^tC^ 

2iC'OJ^ll>(.<p sMCSfl® I 

^ 2^_g 

(?rsR , CeT«tt '?rRl: 

x^ — bx + Q 

3a; - 8 2{x - 3) + (x - 2) 2 1 

— 5x + 6 (a; — 3) (x — 2) x — 2 x — 3 

^ (?im5T sw*t ^ ^sr<K, 

N(x) 'Q D{x) S'OilR X N{x) 'STlSJt '5^ D{x) »)l(£ll 

W’W 'oIr(,»i «T|T?'*rt& (proper fraction) i "R A/^(x) '3'?r "siM 

D{x) '^1'^ >lhl<l '»'sik*in5(.<p (improper fraction) 






+1 


3x^ + 2 


■^^1 CWT, ^- -7 -— 7 -- 'Q --- 

(a; + l)(a; + 2)(a; — 3) ^ ^x + 1 a; + 2 

I %cgp*u ^ ^ ^ ^ 

^51^ '^R<ll6f1«P'o|c<l («T9l^) 

i£r^ st^ (?iN*p®r st^H ^ I 

x^ + 3a;^ + 2,0 (on ® 

x + 2 

RR>J| ^"olw '5lT?f*f^ W?c*f ■^, 1^ 

■^) ■*r«l^ W <il’^<i 'Q i£i<pxiiM)Rpf^ ^•'ifw c<plwl ■JfT I 

’*[) ^r*i^ «TCw "55^ ^’W ^ «i«i(.<p 

'^II^ '5rc‘'W <P<IC'0 I 

’t) ^r*l^ <5l'^<l 'Q i£|<P’t||'oRplv ^Ic<p 'il'^ C^’ic®ll<l '^jf1?n^[% I 

’SI) W 'Q RvjivsRRl^ «I1:^ Rs^f C^tM ^ I 

®) 'sr*l»T ■^1’^ 'Q R’til'oRRiv ?ltc^ lii'^ <p(.<)^n5« ’src& i 


®) ^r*l»T Rw 'Q 
'^^I'Sl'T 'S liR 


^ 1^ C>l»iWR ^ 


^1^‘t cj,o. 


{x - l)(a: - 2) 


«lt?pR» 'BfftSIC*! gR>1*t I 


_ii I o 5x 7 i4 B , V 

7-777-77 = -7 + -7.(1) 

(a: —l)(x —2) x—1 x — 2 ^ ' 

(1) I'l’^ (a; — l)(x — 2) ^Rl ^ ’tl^, 

5x — 7 = A(x — 2) + B{x — 1).(2) 

■srf x lira »)I(.151 ^Sfsu I 

<£i^ (2) <£(^ x = l ■#R:II ’tit, 5 - 7 = ^(1 - 2) + 5(1 - 1) 

% -2 = -A, .-. A = 2 

(2) ^’tW x = 2 ’tit, 10 - 7 = 74(2 - 2) + 5(2 - 1) 

■^,3 = 5, .-. 5 = 3 

A<s(^ B (1) ^ ’fit, 

— 7 9 3 

7—-7—— = —- + —-; stsfs w?’# ^srr?f^ w?cn ^ i 

[x-l){x-2) x-1 x-2 

»i*w<u: stsf^ «Tff?CH 2Rst»t (?i ii^tW "^T ’tfW Wt '*It?I i 







<iiR 


2 3 

=-1- 

aj — 1 X — 2 


2(x - 2) + 3(a; - 1) 


5x-7 


(x — l)(x — 2) (x — l)(x — 2) 


= 




(x - l)(x - 2)(x — 3) 


v51tS[f»|^'0?tTvC*t 


A = 3i 


s# -^ ^-1- — -1-.(1) 

’ (x- l)(x - 2)(x -3)~x-l x-2 x-3 

(1) i£|^ (x - l)(x - 2)(x - 3) ^ t'f 

a: + 5 = A(x — 2)(a: — 3) + B(x — l)(x — 3) + C{x — l)(a; — 2) . (2) 

(2) X lira' '3f5J I 

(2) x = i ■#rc?r 

1 + 5 = A{-l){-2) 6 = 2A ^ A = 3i 

(2) x = 2 ’tl^, 

2 + 5 = B(l)(-l) 7^-B, B = -7\ 

(2) a; = 3 <11^, 

3 + 5 = C'(2)(l) ^8 = 2(7 ^(7 = 41 

A, B (1) <£\ ’lit, 

a; + 5 _ 3_ 7_ 4 

(a; — l)(a; — 2)(a; — 3) a; —1 a: —2'*'a; —3 


7^-B, .-. B^-7\ 


~ ~ gRsH I 

[x — 2){x — 4) 


's^s^: (<1^ ^ ^ ^^5^ 1 ^ I 

, o {x-l){x-5)_ A B . , 

(x-2)(x-4) + ^ + ^. 

(1) Sv»?j^*sr»(.^ (^x — 2){x — 4) ^ 

{x — l)(x — 5) = (a; — 2){x — 4) + A{x — 4) + B{x — 2).(2) 

(2) a; = 2, 4 

(2-l)(2-5) = ^(2-4)^, A = 5 

^^i-br, 3w>vo<l i&^-io'ST (?£tf^ 







(4 - 1)(4 - 5) = B{A -2)'^, B = 
^ 5 >^1'^ "SIlsT (1) ^ ’tit, 


{x - l)(x - 5) ^ 

(x - 2)(x - 4) “ ^ 


2(x - 2) 2{x - 4) 


,-m I 




(a: — l)(a; — 2)(a; — 3) 


St^ WI 


^rstT*tH: '3'«tlW ®i<iG<p ^ 2 "5^ i 

_. 2x3 _ A 


(x-l)(x-2)(x-3) + ^ + ^. 

( 1 ) <il^ (x - l)(x - 2)(x - 3) ^ ’fit, 

2x3 = 2(x — l)(x — 2)(x — 3) + A(x — 2)(x — 3) + B{x — l)(x — 3) 
+C(x-l)(x-2).(2) 

(2) ^’tc^ <#^1^ X = 1, 2, 3 ’Ht, 

2 = A(-l)(-2) A = 1; 16 = S(l)(-1) % B = -16 

54 

i£\-^ 54 = C(2)(l) C = — = 27 

Zt 

A, B, C 'ilT'siH (1) lil ’fit, 

7-^ = 2+^—-^ + 1 

(x — l)(x — 2)(x — 3) X — 1 X — 2 X — 3 

^n*l^ '55^ '^1^^ 'Q ii)^«(i'sRPiv ^’liw ^llw '^sc?RsfB?r 






(x — l)^(x — 2) 


«?|T?C»t sW*tI 


(x — l)2(x — 2) X — 1 (x — 1)2 X — 2 

(1) (x - l)3(x - 2) W ’t'f ^ ’tit, 

X = A(x — l)(x — 2) + B{x — 2) + C(x — 1)^.(1) 

(2) ^ ’tttira^ X = 1, 2 ’fit, 

1 = B(1 - 2) 5 = -1 2 = (7(2 - 1)2 2 = (7 

Wt^, (2) <£\ x2 «i|-^ ^ ’fit, 

0 = A + C% A =-C =-2 


(7 = 2 










A, B C (1) (i) ’Tit, 


+ 


+ 


■JIT ^?Pt^ I 


(x — l)2(x — 2) X — 1 (x — 1)2 ' X — 2 

^) '555' 'Q Rxil'oRPlv 5tlC^ 1^5^ (.*pk»il ^ 


(x — l)(x2 + 4) 




_, . . ^ X A Bx + C 

«JTt, - - = -- + • 

(x —l)(x2 + 4) X —1 x2 + 4 

(x — l)(x2 + 4) ^ ^15 ^ ’lit, 

X = ^(x2 + 4) + {Bx + C) (x — 1).(2) 

(2) ifl X = 1 ’lit, 

1 = A(5) 

x^ 'Q X '^1^ ^51^'s ’Ht, 

A + B = 0 ■ • • (3) 'il'^ (7 - 5 = 1 ■ • • (4) 

(3) lil A = ^ ’lit, 5 = -^ I 

5 5 

(4) ^ 5 = -^ ’fit, C = 11 

5 5 

‘i|'«|5T, A, 5 '8 (7 'SIH (1) lil ■#lor ’fit, 

1 X 4 

_ X __ 5 _|_ ~5 5 ^^ 


( 1 ) 


(jr - l)(a:2 + 4) X — 1 


X — 4 


x^-\-4 5(a; - 1) 5(:r2 + 4) 


®) ^ RxilvoRPl^ 


^l^cf Ab. ^ £N5H ^ I 

x(x^ + 1)^ 




^ ^3^ “h C Dx -\~ E 

— 4~ o . -1 ~l~ 


x{x‘^ + 1)^ X x^ -\-l {x^ + 1)^ 

(1) ^£^^ x{x'^ + 1)^ 

1 = A{x’^ + 1)^ + {Bx + (7)(a;^ + l)j; + {Dx + £’)rz; 

= A{x'^ + + 1) + {Bx + (7)(a;^ + a;) + + Ex 


(1) 








'bo 


1 = + 2Ax^ + A-\- Bx"^ + Bx^ + Cx^ + Cx + Dx'^ + Ex .(2) 

(2) ’tw x^, X wt ^ ^ ^ ’H^, 

yl + fi = 0, (7 = 0, 2A + B + D = G, C + E = 0, A = l\ 

C + E = 0 Ca C = 0 ’fit = 01 

A + B = 0 QS A = 1 ’lit 5 = -11 

2A + B + D = 0CSA = l'ii^B = -l ’lit D = -11 


.•. A^l, B^-1, C = 0, D = -1 £: = 0 I 

(1) ‘il A, B, C, D « E "SIH ^#0 ’Ht, 

1 _ 1 a: X 

x{x‘^ + 1)2 a:: 


x‘^ + 1 {x^ + 1)2 


«?fl?*f I 


■^: ^5I1?Pt^ ^5?fm st^PH ■^: 




X^ + X + 1 

x^ + x^ — 6x 
x^ 

(x — l)®(x — 2) 


•^) 

«) 


X 


2 


x^ + x^ — 2 

1 

1 — x^ 


’t) 


x^ + Sx^ + 2 
2x 

(x + l)(x^ + 1)^ 


i. (.[>«] 2iR)'»1^? 

^) a + 6 + c ^) xy — yz -\- zx ^) x’^ — y^ + z^ ^) 2a^ — 56c — c^ 

P{xj y, z) — x^ -\- y^ -\- z^ — Sxyz ^C«1 
(i) F(x, y, >2r) 

(u) P(x, 2/,^) 

(m) P(l,-2,1) = 0 

i, n ^) i, nz ^) zz, Hi '^) z, zz, zzz 

x^ + px^ — X — 7 ^<pf5 X + 7 ^C®1 PlCO^l O 1^)'^° 8 "^s £(^<rf^ ■^f^Q I 

O. p 'SJlFf <p\J)? 







iiipl 




^) -7 ’«r) 7 



^) 477 


8. W? 

'^) (x—l)(x—1) ’®t) (x+l)(x—2) ’t) (x—l)(x+3) ’*r) (x+l)(x—1) 

(t. x^ — 5x^ + 7x^ — a ^’ItW X — 2 OT*IT^ CT, a = 4 i 

'Js. "sreF P(x) = ax® + bx^ + cx® + cx^ + bx + a (?r*ttW a, b, c <^1^ a ^0\ 

OT*IT^ (?r, X — r '*rt^ Pix) ■^, Pix) 'ailw<pl^ 

(rx — 1) I 

H. 1^CSR®t ■^: 


^) x^ + 7x® + 17x2 + 17x + 6 
'*!) 4a4 + 12a® + 7a2 - 3a - 2 
^) X® + 2x2 + 2x + 1 

■^) x( 3/2 + z2) + y{z^ + x2) + z(x2 + 2/2) + 3xyz 
®) (x + 1 ) 2 ( 1 / — z) + {y + 1 ) 2(2 -x) + {z + l)2(x - y) 

62^2(52 _ ^2) ^ _ ^2) + ^2/,2(^2 _ j2) 

15x2 + 2xy — 243/2 — x + 2Ay — 6 
W) 15x2 — 241/2 _ 0^2 _|_ 2xy — xz + 2^yz 
^ 1113 

bf'. ^ C^, 6c + ca + a6 = 0 a = b = c\ 

abc 

h, x = 6 + c — a, ?/ = c + a-6, z = a + b — c C^, 

J.S _^y3 {,3 ^ ^3 _ I 


iO. >1^101 '^: 


+ 


62 


+ 


C2 




(a - 6)(a — c) (6 — c)(6 — a) (c — a){c — 6) 
(a + 6)2 — ab ^ (6 + c)2 — be , (c + a)2 — a6 


6c (c + a)2 


(6 —c)(a —c) (c —a)(6 —a) (a —6)(c —6) 
a 6 


+ 


+ 


(a - 6)(a — c)(j: — a) (6 — c)(6 — a){x — 6) (c — a)(c — 6)(x — c) 
1 2 4 8 16 


+ 


+ 


+ 


+ 


(1 + a;) (1 + a:^) (l + x^) (1 + x®) — 1) 







. 5a: + 4 


x{x + 2) 


n) 


9a: — 6 


x{x — 2){x + 3) 
^2 




a: + 2 


a:^ — 7a; + 12 
a:^ — 4a: — 7 
(a: + l)(a:2 + 4) 


(2a: + l)(a: + 3)^ 

a:, 2 /, 2 F(a:, y, z) = x^ ^ -\- — 3xyz i 

■^) (?r, F(a:, 2/, 2) ^C.®ll W- 3 ^fw I 

F(a:,2/, :2:) F(a:,2/, 2) = 0 , (a: + 2/ + 2)^0 

'^, (?r, + 2/^ + 2^ = X2/ + 2/2 + 2a: I 

^) a: = (6 — c + a), y = {c-\- a — b) z = {a-\-b — c) OT%3 

(?!, F(a, 6, c) : F(a:, 2 /, : 2 ) = 1 : 4 l 


P(a, 6, c) = (a + 6 + c)(a6 + 6c + ca) ‘^1'^ Q = a~^ + 6“^ + c~^ — 3a~^b~^c~^ 1 
'^) P(a, 6, c) ■5gi-^Pj<p \8 '^if^ ft*il 1 

^) Q = 0 ^c«i, sfsrfcf a = 6 = c a6 + 6c + ca = 0 1 

^) P(a, 6, c) = a6c ^ C>^ C^, -— } ^ \ ^ \ \ 

(a + 6 + c)^ w & 

^8. P(a:) = 18a:^ + 6a:^ — a: — 2 Q{x) = 4a:^ + 12a:^ + 7x^ — 3a: — 2 i 
P(a:) 

^) 3a: + 2, P(a:) ^C®1 6 I 

8a;2 _ 2 

^f) «ftr?cn ^ I 

Q{x) 

i>(t. ^ 5 ^ X ^’tf P{x) = 7x2 _ 3a. + 43.4 _ ^ ^ I 2 x^ 

Q{x) = 6x^ + x2 — 9x + 26 I 

■^) P{x) 1^*# I 

’*f) P{x) '^'?r ^^ttW (x + 2) a I 

^t) CfHI^ W, P(x) Q{x) RitJVlH I 



